Clinical verification of a novel urinary microRNA panal: 133b, -342 and -30 as biomarkers for diabetic nephropathy identified by bioinformatics analysis.
Because microvascular disease is one of the major drivers of diabetic complications, early detection of diabetic nephropathy (DN) by assessing the expression of exosomal microRNAs (miRNAs) in DN patients and healthy controls, may be of clinical value. The aim of this study wasto identify a novel miRNA panel of DN by combining bioinformatics analysis of miRNA databases and clinical verification to evaluate the significance of this panel as urine biomarkers for type 2 diabetic nephropathy (T2DN). Public miRNA databases e.g miro-Ontology and miRWalk were analyzed and a novel panel of 3 microRNAs was retrieved. Meanwhile, combinatorial target prediction algorithms were applied. Multiple case-matched normal were examined by quantative RT-PCR for differential expression in urine exosomes from 210 participants, and the three identified miRNAs were validated as DN biomarkers. We found urinary exosomalmiR-133b, miR-342, and miR-30a were expressed at significantly elevated levels in T2DN patients (P<0.001) compared to normal. Furthermore, high-level expression of the 3 miRNAs was associated withHbA1c,systolic-diastolic blood pressure, LDL, serum creatinine, urinary albumin creatinine ratio and estimated glomerular filtration rate(eGFR). Moreover, 39.3%, 19.6% and 17.9% of patients with normo-albuminuria had positive (miR-133b, miR-342 and miR-30a, respectively); indicating the possibility of molecular changes in these patients before onset of albuminuria. We have identified novel urinary exosomal miRNA biomarkers of DN which were altered not only in micro and macroalbuminuric groups but also in some normoalbuminuria cases prior to albuminuria.